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Method for immersing an ultrasonic transducer in liquid metal, 
providing good wetting, and device for carrying out tlie method. 
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Abreg6 



The transducer is introduced into a vessel (35) filled with inert gas. The coupling surface of the 
transducer (17) is brought Into contact with a layer of liquid metal inside the vessel (35) and this layer of 
liquid metal Is then solidified on the surface of the transducer. The transducer (17) with its solidified 
metal layer is introduced into the liquid metal (22). If impurities, are present at the surface (18) of the 
metal (22) and if they are deposited on the transducer (17) they are then removed by melting of the 
solidified metal layer on this transdu cer. T he invention applies in particular to an Inspection of a sodium- 

cooled fast-neutron nuclear reactor, i 
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tact with the layer of liquid metal (45) under a 
neutral gas. 

ia An immersion process according to claim 12, 

characterised in that the solidification of the s 
layer of liquid metal (45) is effected in the 
enclosure (35) under a neutral gas and the 
transducer (17) is introduced directly from the 
enclosure (35) into the Immersion liquid metal 
(22). 

14. An immersion process according to either 
claim 12 or 13, characterised in that the casing 
(24) and the active part (25) of the transducer 

(17) are inserted separately in the enclosure is 
(35). the active part (25) being inserted In the 
casing (24) within the enclosure (35). 

15. A device for immersing in a liquid metal, whilst 
thoroughly wetting, an ultrasonic transducer 20 
(17) comprising a metal casing (24) enclosing 

the active part (25) of the transducer (17) and 
ensuring the coupling with the liquid metal (22) 
by a part (24a) of the outer surface of the 
casing, the liquid metal (22) having an upper 25 
free level (18) surmounted by an atmosphere 
of neutral gas (30), characterised in that said 
device comprises: 

a glove box (35) whose interior volume 
communicates with the atmosphere of neutral 30 
gas (30) surmounting the free level (18) 
through an opening which is closable by a 
detachable wall (36): 

a crucible (40) whose inside dimensions 
are slightly larger than the dimensions of the 35 
transducer (17), disposed inside tine glove box 
(35); 

and a cooling device (41) for cooling the 
crucible (40) placed in the glove box (35), 
the glove box (35) comprising means for put- 40 
ting its interior volume in communication with 
the atmosphere or for filRng it with neutral gas. 

16. A coating and immersion device according to 

claim 15. in the case where the transducer (17) 45 
Is associated with an ultrasonic visualization 
device (2) in the vessel of a fast neutron nu- 
clear reactor cooled by liquid sodium, said 
visualization device comprising a waveguide 
filled with a liquid metal having a low melting so 
point and including, as the upper end part 
thereof, a container (15) located above the slab 
(1) of the reactor, characterised In that the 
glove box (35) is movably mounted onto the 
visualization device (2) above the slab of the 56 
reactor (1) and around the upper part of the 
waveguide of the visualization device sur- 
mounted by an atmosphere of inert gas (30). 
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PatentansprUche 

1. Verfahren zum Bntauchen eines Ultraschail- 
wandlers (17) mit einer metaliischen Hulle (24). 
die den aktiven Teil (25) des Wandlers ein- 
schlieBt und die Kopplung mit einer Metall- 
schmelze (22) durch einen Teil (24a) ihrer Au- 
fienoberflSche sichert, in die Metallschmeize 
mit einer guten Benetzung, wobei die Metall- 
schmeize (22) ein freles oberes Niveau (IB) 
aufweist, Uber dem sich eine Atmosphare aus 
neutralem Gas befindet, die durch Verunreini- 
gungen verschmutzbar ist. die sich auf der 
Kopplungsoberflache des Wandlers wahrend 
dessen Eintauchens abscheiden und infolge- 
dessen die Benetzbariceit und die GUte der 
Kopplung dieser OberflSche vermindern. da- 
durch gekennzeichnet. 

- dafi man in einem unabhangigen Behal- 
ter (40) die Kopplungsoberflache (24a) 
des Wandlers (17) mit einer dem Metall 
(22) analogen Metallschmelzeschicht (45) 
in BerOhrung bringt, in das man das Ein- 
tauchen des Wandlers vomehmen muB, 
urn eine gute Benetzung der Kopplungs- 
oberflache durch die Metallschmeize zu 
bewirken. 

- dafl man die GQte dieser Benetzung 
OberprOft. 

- daB man die Erstarrung der Metall- 
schmelzeschicht (45) auf der Kopplungs- 
oberflache des Wandlers hervorruft und 

- daB man unter neutraler Atmosphare die 
Entnahme des die auf der Kopplungs- 
oberflache erstarrte Metallschicht tragen- 
den Wandlers aus dem BehSlter (40) und 
seine EinfQhrung in die Eintauchschmel- 
ze vomimmt. 

2. Eintauchverfahren nach dem Anspruch 1, 
dadurch gekennzeichnet, 

daB man zum Sichenn einer guten Benetzung 
der Kopplungsoberflache (24a) des Wandlers 
durch die Metallschmelzeschicht die Hulle (24) 
des Wandlers und die Metallschmeize in Be- 
ruhmng mit dieser HOIIe auf einer Temperatur 
Qber 300 * C vor Oberprufung der Benetzung 
halt, um die ggf. auf der Kopplungsoberflache 
vorhandenen Oxide aufzulosen. 

3. Eintauchverfahren nach dem Anspruch 1. 
dadurch gekennzeichnet, 

daB man vor ihrem Bringen in Kontakt mit der 
Metallschmelzeschicht auf der AuBenoberflS- 
Che der metaliischen Hulle (24) des Wandlers, 
die nicht den aktiven Teil (25) einschlieBt, we- 
nigstens in ihrer Kopplungszone (24a) eine 
Oberfiachenbehandlung durchfUhrt. die wenig- 
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Claims 

1. A process for immersing In a liquid metal, 
whilst thoroughly wetting, an ultrasonic trans- 
ducer (17) comprising a metal casing (24) en- 
closing the active part (25) of the transducer 
and ensuring the coupling with the liquid metal 
(22) by a part (24a) of Its outer surface, the 
liquid metal having an upper free level (18) 
surmounted by an atmosphere of neutral gas 
liable to pollution by impurities which settle on 
the coupling surface of the transducer upon Its 
immersion and thus reduce the wettability and 
the coupling quality of this surface, charac- 
terised in that: 

the coupling surface (24a) of the trans- 
ducer (17) is put in contact, in a separate 
container (40). with a layer of liquid metal (45) 
similar to the metal (22) in which the trans- 
ducer must be immersed, so as to achieve a 
satisfactory wetting of the coupling surface by 
the liquid metal. 

the quality of said wetting is checked. 

the solidification of the layer of liquid metal 
(45) on tiie coupling surface of the transducer 
is brought about, 

and the transducer carrying the layer of 
solidified metal on Its coupling surface is re- 
moved from the container (40) and immersed 
In the liquid metal, under a neutral atmosphere 

Z An immersion process according to claim 1, 
characterised in that, in order to ensure a 
satisfactory wetting of the coupling surface 
(24a) of the transducer by the layer of liquid 
metal, the casing (24) of the transducer and 
the liquid metal in contact with said casing are 
maintained at a temperature higher than 
300* C before checking the wetting, so as to 
dissolve the oxides which may be present on 
the coupling surface. 

3. An immersion process according to claim 1, 
characterised by carrying out a surface treat- 
ment, prior to the contact with the layer of 
liquid metal, on the outer surface of the metal 
casing (24) of the transducer which does not 
enclose the active part (25), at least in its 
coupling region (24a), said surface treatment 
comprising at least the maintaining of it a high 
temperature in a non-oxidising atmosphere fol- 
lowed by a coating under vacuum with a thin 
layer of a metal which Is slightly oxidizable or 
has a low free enthalpy of formation of Its 
oxides, and by inserting the active part (25) of 
the transducer in the casing (24). 

4. An immersion process according to claim 3, 
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characterised in that the treatment of the outer 
surface of the metal casing (24) comprises, in 
succession: 

a stoving under hydrogen at a temperature 
between 400 and 500* C. 

a stoving under vacuum at a temperature 
between 400 and 500* C. 

and a metallic coating by evaporation un- 
der vacuum (PVD process). 

5. An immersion process according to claim 4. 
characterised in that the coating metal is one 
of the silver-gold-platinum group. 

6. An immersion process according to either 
claim 4 or 5. characterised in that the layer of 
metal coating has a thickness of between 2 
and 10 micrometers. 

7. An immersion process according to claim 1, 
characterised in that the layer of liquid metal 
(45) similar to the metal (22) of the waveguide 
has a thickness of between 1 and 10 mm. 

8. An immersion process according to claim 1. 
characterised in that the Immersion liquid met- 
al (22) is the sodium-potassium eutectic alloy 
NaK. 



30 9. An immersion process according to any one of 
claims 1 to 8. characterised in that the cou- 
pling surface (24a) of the transducer (17) is put 
in contact with a liquid metal similar to the 
immersion liquid metal (22) by plunging the 

35 transducer in a crucible (40) containing the 

liquid metal, the crucible (40) being thereafter 
cooled to ensure the solidification of the metal 
(45). and the transducer (17) being thereafter 
removed from the crucible (40) with the solidi- 

40 tied metal layer for Immersion in the liquid, 

metal (22). 

10- An immersion process according to claim 9, 
characterised in that the crucible (40) is placed 
45 in a coiled hollow tube (41) through which a 

calorific fluid passes to cool and solidify the 
liquid metal. 

11. An immersion process according to claim 9, 
50 characterised in that the crucible (40) is dis- 

posed in a Peltier effect cell to produce the 
cooling and the solidification of tiie liquid met- 
al. 

55 12. An immersion process according to any one of 
claims 1 to 1 1 , characterised In that the trans- 
ducer (17) is placed into an enclosure (35) in 
which its coupling surface (24a) is put in con- 
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